The Beam Lines
In this excercise, the author assumes that no physical modi cation to the P1, P2, and P3 lines are made. The section from F49 to VH94 roughly the begining of the A0 region to the beginning of Switchyard is modi ed as per Switchyard in the Main Injector Era Technical Design Report". Switchyard and M01 are not modi ed, however, all cryogenic magnets are assumed to have a n E P B t ype aperture. The MTest beamline remains as it was for the 1999 xed target run. The MP beamline is modi ed as necessary to allow transport to enclosure MP5. Note that the penetrations in the MC beamline allow for optics similar to those for MP|thus, a solution for MP is also a solution for MC.
Initial Beam

Vertical Beam Size
The vertical emittance and orientation is taken to be that of the circulating beam at the upstream end of element H522 1 . 
Horizontal Beam Size
The extracted beam is modeled as a uniformly lled box in phase space. The emittance of this box is then assumed to be 99 of the beam. The 99 value is scaled as equation 2 to the 1 value. When the 1 values for x and x are used as input, and the beam is traced using TURTLE 5 , the extracted beam is found to be in suprisingly good agreement with measurements. Initially, the beam was modeled begining at the center of Q512. 
Results
Two t ypes of graphs are displayed: beam envelopes and distance to beam pipe. All calculations are carried out using TRANSPORT. 6 The beam envelopes are the 1 " and the 99" envelopes the 1 envelope always lies inside the 99 envelope. For the 1 envelope, momentum spread is not included and the calculation is carried out to rst order. For the 99 envelope, momentum spread is included and the calculation is carried out to second order. Although other resonable envelopes and de nitions may be of interest, these are the envelopes and their de nitions for this paper.
The distance to the beam pipe is displayed in units of beam sigma. Specically, what is shown is the distance from the 99 envelope to the aperture, in units of beam sigma, where the 99 envelope and beam sigma are de ned as above.
MI Extraction to Switchyard
This section summarizes the results of beam transport from MI extraction to the downstream end of VH94.
The 99 beam envelope and the 1 envelope for Main Injector beam from extraction to VH94 is shown in Figure 1 . Note that the horizontal scale is meters, begining at MI extraction. The vertical scale is millimeters. Figure 2 shows the distance from the 99 envelope to the beam pipe in units of beam sigma at that point. The 99 and 1 envelopes are de ned as previously stated. The 99 beam envelope and the 1 envelope for Main Injector beam from VH94 to the center of the meson target train is shown in Figure 3 . The horizontal scale is meters, beginning at MI extraction. The vertical scale is millimeters. Figure 4 shows the distance from the 99 envelope to the beam pipe in units of beam sigma at that point. The 99 and 1 envelopes are de ned as previously stated.
Meson Target Train to MP5
This section summarizes the results of beam transport from the center of the meson target train to the upstream end of MP5. Optics beyond this point are dependent on the experiment. One should note that the penetrations for the MC beamline are located such that the optics solution presented here works also for MC.
The 99 and 1 envelopes are shown in Figure 5 . The horizontal scale is meters, begining at the center of the meson target train. The vertical scale is millimeters. Figure 6 shows the distance from the 99 envelope to the beam pipe in units of beam sigma at that point. The 99 and 1 envelopes are de ned as previously stated.
Projected Particle Rates in MTest
For this excercise, the layout of the existing MTest beamline is not changed. The size of the primary beam at the target is determined using TRANSPORT. The initial size of the secondary beam is taken to be the same as the primary beam; the solid angle is chosen to be large enough to ll the rst aperture.
The transmission is de ned to be the number of particles at the end of the beamline divided by t h e n umber of particles at the beginning. This number is determined using TURTLE, which allows the user to specify apertures. The particles are not allowed to decay.
The production is de ned as the number of particles produced at the target perincident proton. This number is calculated using the Malensek parameterization 7 .
The nal rate is calculated by m ultiplying the transmission by the production, and accounting for particle decay. During the 1999 xed target run, the MTest beamline typically received 5 10 11 protons over a 40 second spill, or Table 5 : Particle rate in kHz, assuming 110 10 protons per MI pulse, for various species and momenta, in the MTest beamline. The current M T est beamline is a zero-degree production beamline, resulting in a large proton fraction.
roughly 1 10 10 protons per second recall that MI at-top is 1 second. Table 5 lists the rates for pions, kaons, and protons in the MTest beamline at four momenta; units are kHz for 1 10 10 protons per pulse.
Switchyard to Muon
This section summarizes the results of beam transport from MI extraction to the KTeV target in NM2. All physical devices are the same as those currently extant in Switchyard, NM1, and NM2. The mu-bend apertures are sized as EPBs.
The 99 beam envelope and the 1 envelope is shown in Figure 7 . The horizontal scale is meters; the vertical scale is millimeters. Figure 8 shows the distance from the 99 envelope to the beam pipe in units of beam sigma at that point. The 99 and 1 envelopes are de ned as previously stated.
Note that the beam is not transported cleanly through the entire line. Although this is not acceptable for high intensity running, it shows that low i ntensity beam may be possible. However, single-beam to Meson is possible. In this case, the existing MTest test beam may be utilized with no modi cations. Also, the MP or MC beamlines may be utilized, with minimal changes, for primary transport to experiments located in the Meson Detector Building. Finally, l o w i n tensity beam in possible to the New Muon area.
In order to transport high intensity m ultiple beams to the Meson area further modi cations would be necessary most likely, adding optics and relocating the three-way split. In order to transport high-intensity beam to the New Muon area, one may consider removing the MuSeps and MuLams as there is currently no intention to send beam to the Neutrino area, this is feasable, and recon guring the pretarget optics.
Finally, one should recognize that because the aperture of an EPB dipole is smaller than that of a cryogenic dipole, the preceeding conclusions remain valid if the cryogenic magnets are not immediately replaced with EPB dipoles. If one wishes to maintain cryogenic elements, a test beam in the Meson area could be available upon completion of the A0 recon guration.
